Introduction: Simulation skill Laboratories are being increasingly marketed from different institutions and are widely accepted in Europe and the USA. Furthermore, residency training programs in the USA are incorporating such Laboratories into their residency curricula after being mandated by the American College of Surgery (ACS) in 2008 and are using them in the last few years to evaluate the competency of their surgical residents.
Introduction

Simulation: definitions and background
Simulation has been defined as an artificial creation of a set of conditions in order to experience something that is possible in real life. A simulator is defined as a device that enables the operator to reproduce or represent under test conditions phenomena likely to occur in actual performance [1] .
We can find many examples in the literature where Simulation was unsystematically used as an education tool in medicine. For example, in the 18th century in Paris, Grégoire father and son developed an obstetrical mannequin made of human pelvis and a dead baby which enabled obstetricians to teach delivery techniques which resulted in a reduction of maternal and infant mortality rates [2] . Of note, simulation in the medical field was not systematically pursued until pioneering efforts took place over the last three decades, learning from simulation in aviation. Simulators in the medical field can be divided into high fidelity or low fidelity simulators. It can be also divided into organic and inorganic simulators.
Methodology in surgical skills assessment
Assessment is crucial in providing feedback to the trainees. Dr. R. Reznick, whose group has many publications about teaching and evaluating surgical skills stated that in order to be a good assessment method, the assessment tool used must be feasible, reliable and valid [3] . Validity refers to the extent of the test to measure what is designed to measure. The most commonly used type of validity when examining the assessment methodology is construct validity, which is the extent to which we are measuring the trait we intend to measure.
There are several methods currently used to assess technical skills [3] . Direct observation with criteria has proven to have a strong validity with a direct relationship between reliability and objectivity of the criteria defined in a given test. The most commonly used observational tool in this category is the Objective Structured Assessment of Technical Skills (OSATS). This tool assesses subjects being tested using an operation-specific checklist or global rating scales. OSATS was created by the same group learning from the Objective Structured Clinical Examination (OSCE), a successful tool designed to examine trainees performing several clinical tasks in time-limited station-setting [4] .
Why we need simulation in surgical training?
Restrictions in duty hours, costs associated with training junior residents in the OR, emerging technologies and increased awareness of patient safety are believed to be the major factors driving the recent emphasis on surgical training outside the operating room [5] [6] [7] [8] . Surgical skills have traditionally been taught through an apprenticeship model, and then subsequently through the rotating residency model transferred from Europe by William Halstead [9] . The deficiencies of the current system of residency training are becoming increasingly criticized and the "learning by doing" approach, based on the random opportunity of patient flow, is recognized to produce Conclusion: Our results show a significant improvement of the surgical skills of residents regardless of their training level after participating in the simulation course as measured by OSATS. We highly recommend the integration of simulation laboratories in the curricula of our national residency training programs.
Keywords: Simulation; OSATS; Validation of surgical assessment tools; Surgical training; Simulation curricula significant variability in educational experience [10] . Furthermore, the assessment of surgical technique has been predominantly subjective, without reliable correlation between dexterity and surgical outcomes [11, 12] .
As proposed in the educational model of Ericsson, expert performance can be developed through intentional and continuous practice [13] . Simulation aims to represent reality to a level close to what the trainee would face in a real-patient setting [14] . Moreover, simulation enables replication of a single task in a controlled setting and thus developing essential basic motor skills before encountering the complex issues faced during performing or assisting in the operation room [15] .
Evidence of simulation
The introduction of Simulation technologies served to fill the gap in the current training model. The acceptance of simulation based training began as the university of Toronto group introduced skills training at bench stations in the late 1980s which subsequently refined teaching methods that incorporated Feedback und performance assessment with validated rating [16] [17] [18] . The American College of Surgeons has already identified the potential for simulation techniques to influence patient safety by allowing learning in a riskfree environment, refresh techniques for surgeons, correct casemix inequalities during training, and testing of new procedure or devices in a simulated environment [19] . Many academic medical centers and University hospitals have developed skills laboratories to accommodate learners through a range of surgical specialties, allowing them to practice their skills [20, 21] .
It is important to evaluate the utilized curricula in simulation laboratories even if these have been adopted from existing resources [22] . Furthermore, transferability to real patient setting and thus better clinical outcomes should be evaluated in order to prove that skills acquired through training with simulators can positively transfer to clinical practice, translating into better patient outcome. Numerous studies document improvement of performance during actual operations following laparoscopic curricula in the simulation skills laboratory. Of note, reviewing the literature to date has shown a stronger evidence for minimally invasive surgery more than for traditional open procedures as to the transferability of learned skills in a simulation skills laboratory to the operating room.
The aim of our study is to evaluate the improvement in performance as well as the retention of surgical skills of candidates in a surgical skill simulation skill laboratory with a predefined curriculum including conventional visceral anastomosis course.
Material and Methods
Structure of the simulation skill labor 
Assessment methodology
A task specific check list score designed for bowel anastomosis and adopted from the Objective Structured Assessment of Technical Skills (OSATS) developed by Reznik and colleagues (Appendix I) was used to score the participants. The Check list consisted of 22 items. Each item was scored with one point when done correctly with a maximum score of 22. Four qualified consultants in visceral surgery had a 30 min training session in the scoring check list before the beginning of the course.
Design of the study
The study took place in the surgical skill training laboratory hold in DGCH congress from the 26 th until 29 th of April 2016. One module had to be selected for evaluation since some of the different modules took place simultaneously. The 2-day conventional visceral anastomosis module which accommodates up to 40 participants divided into 4 groups at four stations with instructor to participant ratio 1:10 was selected. Of the 7 predefined modules in the course, the end-to-end bowel anastomosis module using small intestine from pigs was selected for testing. The testing experts were blinded to the level of residency training of the participants. The participants were informed about the intention to test the improvement of their surgical skill and signed an informed consent before the beginning of the course. To standardize administration, all participants received a scripted orientation of the curriculum of the course. To motivate the participants, we announced two prizes for two randomly selected participants at the end of the course, an I-pad and the back payment of the fees of the course. Participants were surveyed if they have a prior experience in performing a bowel anastomosis before the beginning of the course. Those participants who gave a positive answer were asked to perform an end to end bowel anastomosis (practice 0) und their OSATS scores were analyzed as a possible correlation factor with the improvement in OSATS scores at the end of the curriculum. As with every other module, the intended to test module began with a projector video live presentation, in which an expert with a use of an assistant performed an end to end bowel anastomosis using a continuous single layer suturing technique (Figure 2 ). At the end of the presentation, the participants were asked to perform an end-to -end bowel anastomosis and were scored by the experts who were randomly assigned to the participants at the beginning of the test (practice-I). The participants worked in pairs, taking turns practicing the procedure (Figure 3) . A set of different suture materials with a set of instruments were available for each participant. The participants were evaluated for choosing the correct instruments and suture and were responsible of directing the assistant. We did not focus on the time needed to complete the test and did not include it in evaluating the participants.
The participants continued through the different modules predefined in the course curriculum. Following a short description and a video presentation of each module, the participants were given the opportunity to practice the procedures repeatedly, had the chance to ask questions and were given an immediate feedback by the instructors with a special attention to the different items used in the check list. Of note, to avoid potential bias, the participants were assigned during the rest of the modules to instructors other than those assigned in evaluation process. At the end of the curriculum, we asked the participants to do the same end-to-end bowel anastomosis done at the beginning of the course and were scored again using OSATS by the same 4 experts but differently randomly assigned to the groups of the participants (practice-II). Demographic data of the participants such as age, sex, level of residency training and the number of bowel anastomosis already done by the resident on real patients were collected. A feedback Survey was collected from the participants with regards to the subjective evaluation of the course's curriculum on their skills and if they think that simulation skill labors curricula should be included as an integral part of the residency training.
Data analysis
Data of the participants as well as the OSATS scores were imported into the statistical package (Version 25; SPSS Inc., Chicago, IL). Total test score represents the sum of a participant's checklist scores. Paired T-Test was used to assess the improvement of the OSATS scores of the participants. All data are presented as mean ± standard deviation.
Correlations were done with Pearson's correlation. Univariate analysis using Chi-square Test was used when appropriate. Interrater reliability was calculated using interclass correlation coefficient. Internal consistency, which is a measure of the reliability of the examination, was calculated using Cronbach's coefficient alpha. One-way analysis of variance (ANOVA) was used to assess possible predictors of the improvement of OSATS scores. P values less than 0.05 were considered statistically significant.
Results
A total of 38 participants completed the 2 Days visceral anastomosis course. The mean age of the participants was 34 ± 6 years. Fifty-eight Percent were males, 35 participants were surgical residents under training at the time of the course. Most of the participants were in their 4 th and 5 th years of residency training.
66% of the participants reported performing ≤ 10 Bowel Anastomosis since the beginning of their surgical training. A Spearman's rank-order correlation was run to determine the relationship between the training level of the participants and number of In-training performed bowel anastomosis reported by the participants (Figure 2 ). There was a strong, positive correlation between them, which was statistically significant (Rs=0.509, p=0.001) (Figure 4 ).
Before the course began the participants were surveyed if they can already perform end-to-end bowel anastomosis. Eight participants (21%) gave a positive answer and were able to perform an Endto-End Bowel Anastomosis (practice 0) and scored a mean of 15 ± 3 in OSATS. Furthermore, our results did not show a significant correlation between the OSATS scores obtained from those 8 participants in practice 0 and their training level or the number of intraining performed bowel anastomosis (p=0.7 and 0.8 respectively). Of note, of the 8 participants group, those in their 3 rd year of training scored higher in OSATS compared with the others in this group (Table 1 and 2) . Analysis of Construct validity, which is the ability to distinguish among training levels, was assessed by analyzing participant's performance in practice-I with a one-way analysis of variance with training level as the independent variable and was close to be significant (p=0.07). Furthermore, Analysis of the participant´s performance in practice-I did not correlate significantly with the training level when it is defined as the expertise level which is correlated with the number of in-training performed bowel anastomosis (p=0.5) ( Table 3) .
Checklist scores of all 38 participants improved significantly after completing the course (p=0.000018) with a mean of 15.7 ± 3.5 vs. 18.8 ± 2.4 at the beginning and end of the course respectively ( Figure 5 ).
The statistical results did not change when the pre-post curriculum checklist scores were compared for just the 35 participants under residency training with a mean of 15.8 ± 3.5 vs. 19 ± 2.2 at the beginning and end of the course respectively (p=0.000036).
Standardized internal consistency reliability coefficient (Cronbach's alpha) for scores generated from all 22 items in the OSATS rating tool was r=0.77. Interrater reliability was 0.70 for the overall checklist. Upon analysis of the pre-post curriculum performance of the participants in the 22 items used in the checklist, 6 items showed statistically significant improvement. These items were loading the needle in the needle driver one half to two thirds from the tip, if the needle enters the bowel at right angle 80% of bites, forceps used on the seromuscular layer only majority of time, amount of tissue damage produced using the forceps, producing square knots and to cut the sutures to the appropriate length. In the regression analysis factors like the ability to perform the procedure before the course, number of in-training so far performed bowel anastomosis or current level of surgical training did not predict the improvement of OSATS scores of the participants pre-post the curriculum (P=0.6, 0.5 and 0.07 respectively). When set as a bench mark, the 8 participants group which performed the task before the beginning of the curriculum scored in OSATS at the end of the course almost equal to those who were not (mean 19.2 vs. 18.8, respectively). However, the pre-post curriculum checklist scores did not change significantly for those 8 participants with a mean of 17.7 ± 2 vs. 19.2 ± 1.75 at the beginning and end of the course respectively (p=0.07). Furthermore, 95% of the participants reported subjective improvement in their skills and all participants gave a positive answer when asked whether to include simulation laboratories into their residency curricula.
Discussion
Traditional surgical training
Dr. William S Halstead, the chief of surgery at Johns Hopkins Hospital (1892-1922) and considered one of the most influential and innovative surgeons in the American medical history, borrowed heavily from the German system of training, which emphasized the integration of basic sciences with practical teaching by full-time teachers, and established a residency training concept (the Halstedian concept) which spread through the USA and formed the basis of the current surgical training system in the modern era of surgery. This contribution to the training of surgeons was referred as Dr. Halsted's greatest legacy [9] .
Dr. Halsted introduced an apprenticeship model which placed a heavy emphasis on learning the science of surgery and related disciplines while simultaneously immersing trainees in a supervised clinical setting with increasing levels of responsibility [23] . This model of classic doctrine of "See one, do one, teach one" involving subjective assessment by a mentor has been the hallmark of residency training in Europe and North America.
With the evolving changes in our current health care system, this Halstedian model of training has been increasingly criticized to be time dependent and results in surgical training being prolonged in order to gain sufficient level of operative exposure [4, 24] . Moreover, the operation room serves no longer as the ideal atmosphere for surgical training of junior trainees and ethical issues about teaching on live patients have been addressed [25] .
The incidence of complications increased following the introduction of laparoscopic surgery during the 1990's. Therefore, it became apparent for the surgical community the implications that surgical training could have on patient safety. Costs of adverse events were also an issue. Complications related to surgery can triple the length of stay and increase costs by more than 600% [26] . This increased the awareness that teaching new skills should take place effectively in a risk-free environment which fueled the interest in pursuing simulation-based training [27, 28] .
The growing pressure on our operating rooms as well as restriction of duty hours (48 hr/Week in Europe vs. 80 hr/Week in north America) and increasing the complexity of operations have led to increasing gap in resident-patient exposure and limited time spent in teaching the residents as well as the dependence on sheer volume of exposure in residency training rather than specifically designed curricula which subsequently made the reliance on this approach to teaching technical skills questionable with increasing interest in simulation skill laboratories aim to train residents in a risk free environment which has the advantage of allowing the trainees to progress in the face of errors and learn the consequences [8, 29, 30] . Furthermore, minimally invasive procedures have made it more difficult to acquire adequate experience performing traditional open operations. For example, open common bile duct explorations have become increasingly rare, which led to a dramatic rise in the incidence of technical complications [31, 32] .
Skill acquisition and deliberate practice
Reznick and colleagues [10] have suggested that the earlier stages of teaching technical skills should take place outside the operating room and proficiency based surgical training, rather than years served, would become standard. This proposal is based on the Fitts and posner's three stage theory of motor skill acquisition widely accepted in the surgical literature. This theory explains how the learner passes through three stages in developing a new motor skill until the last autonomous stage is achieved, in which the trainee no longer needs to think about how to execute this particular task and can concentrate on other aspects in the operation [33] . The association between operative volume and clinical outcomes supports the hypothesis that practice is an important determinant of outcome [34] . Nevertheless, operative volume is not the only determinant of the skill level among surgeons; since it has been shown that performance vary between surgeons working in high volume centers [10] .
Proficiency increases with deliberate practice which requires a defined task and involves separated practice along with coaching and immediate feedback on performance [13] . The limited opportunities for deliberate practice in the current training model along with patient safety issues have led to increased interest in simulation skill laboratories with formed curricula to teach surgical skills [10, 35] .
Responding to the evolving challenges in the surgical training, the Residency Review Committee (RRC) for graduate medical education in the USA requires since 2008 that all residency training programs have to provide surgical residents with access to surgical skills laboratory. Moreover, these facilities must address acquisition and maintenance of skills with a competency-based method of evaluation [36] . Furthermore, the ACS and APDS developed a national skill curriculum in 2007 that is Web-based, is free of charge, and uses proven methods for training, with an emphasis on distributed, deliberate, and structured practice using performance-based end points [37] . The ACS and the society of American gastrointestinal endoscopic surgeons launched the Fundamentals of Laparoscopic Surgery (FLS) which represents the first validated simulation module to be standardized and is now required for surgeons seeking board certification in general surgery in the USA [36, 38] . In a recent survey distributed to all residency programs in the USA, 99% of the responders (81 Programs) to the survey had a skill or simulation laboratory [36] .
Simulation based learning: Evidence
To date, numerous studies document better performance of trainees using various assessment tools after participation in simulation skills curricula using high or low fidelity models. Assessment of laparoscopic skills dominates the articles to date owing to the growing interest in performing surgical procedures in minimally invasive approach. This is also attributed to the fact that laparoscopic skills are easier to evaluate in a simulated setting compared to open surgical skills [4] . However, there is still a lack of studies showing the improvement of performance of open surgeries in the OR following curricula in laboratories providing training in open surgical skills.
Griswold et al. [39] proposed a system in which simulation outcomes are measured in the literature (T1, T2, T3, T-value). At the T1 research level, simulation outcomes are measured in a laboratory setting. At the T2 level, transfer of skills acquired from simulation training is measured by clinical performance outcomes. T3 level studies assess patient safety. Finally, T-value studies measure the costsaving benefits of simulation training. This Study focuses primarily on the T1 and T2 levels to demonstrate the value of simulation.
T1 Studies: Simulation Outcomes:
In a study by Olson et al. [40] a structured simulated based curriculum including bowel anastomosis, skin closure and laparotomy opening and closure and using OSATS in assessment was shown to be effective for first year surgical residents. The inter-rater reliability of OSATS scores was moderate with a correlation coefficient of 0.67. The study agreed with the believers of Reznik that simulation laboratories should be the place to train beginners before real experience with live patients in the operating.
Chipman and Schmitz [22] designed a simulation curriculum to teach basic skills like suturing and excision of skin lesions for first year surgical residents and used OSATS as an evaluation tool. Construct validity for the OSATS tool used was measured by comparing the performance of first year residents to higher level resident on the same tasks. This study demonstrated a statistically significant improvement in basic surgical skills in first year resident measured by OSATS which was comparable to the performance of their higher colleagues by the end of the course. T2 Studies: Clinical performance outcomes: Anastakis et al. [25] compared the performance of surgical residents on six surgical tasks using cadaver models. Residents were divided in three groups prior to the assessment. One group received training on bench models and the second group on cadavers. The third group received no training other than learning from a prepared text. This study demonstrated a better and equivalent performance for the cadaver and bench model groups compared to the text learning group. The study concluded that simulated training on bench models could enforce resident learning and may be transferable to the operating room which was demonstrated by better performance on cadaver models.
Scott et al. [41] demonstrated a significantly better performance of laparoscopic cholecystectomy in the operation room for a group of residents who received daily training for 10 days on laparoscopic video-trainer in comparison to a control group which received no additional training.
Is simulation cost effective: Berg et al. [42] described a method of developing a cost-effective surgery skills laboratory curriculum to train surgical residents in open and laparoscopic surgical skills. In this study bench models, box trainers, and animate models were used. They estimated the costs to be as low as $982/year/resident. Simulation could be cost effective when compared to the costs of training in the OR investigated in one study to be as high as high as $47,970 per graduating resident [6] . A study by Babineau and colleagues [43] documented an 8-to 44-minute increase in operative time for resident training cases and emphasized the tremendous opportunity costs for faculty time.
Evaluation of surgical skills: OSATS
1. Three general categories have been identified as a framework for assessing surgical quaCognitive/clinical skills, 2. Technical skills, and 3. Social/interactive skills [44] .
Traditionally, Trainees are assessed by examining the Logbook and supervisor feedback. This evaluation methodology depends mainly on recollection of memories of surgical performance of the resident from previous rotations. This method can be influenced by many factors such as the personal character of the resident or the assessing faculty team, performance on the surgical floor or the personal interactions of the resident in previous rotations. This method has been proven to lack reliability and validity since performing a number of procedures doesn't ensure that the procedures have been done well. Additionally, it provides a little information regarding the areas of technical skills that require special attention [3, 45, 46] . Holmboe and Hawkins [47] argued that successful completion of a certification examination is not an adequate measure of the overall clinical competence of physicians-in-training.
Many investigators have worked on to create standard assessment method to evaluate resident´s skills outside the operating room. Observational type Assessment tools remain the instrument of choice in assessing surgical skills and OSATS is the most commonly used observational tool in this category [4, 16, 38] .
The Objective Structured Assessment of Technical Skills (OSATS) has been proven as an instrument of high validity and reliability in measuring the improvement of performance in simulation skill curricula [16, 17, 45, 48] . OSATS was developed by Martin and colleagues [16] for general surgery residents, in which the trainees perform a number of standardized surgical tasks on simulation models under direct observation. Trainees are scored using two methods. The first is a task specific checklist consisting of several specific technical skills required for performing the examined task. The second is a global rating form, which includes five to eight surgical behaviors, such as flow of operation, knowledge of instruments, and respect for tissues [10] .
OSATS can be instrumental in not only assessing learners but in evaluating a specific curriculum. It has been used by some programs to assess the residents on annual basis, to compare them with their peer residents and help identifying the areas of the deficiencies in the resident's performance and therefore, promoting actions in order to correct those deficiencies early in the training years [49] . Other institutions have gone far in using surgical simulators in the selection process of candidates. For instance, Irish training programs have integrated surgical skills assessment on simulators to screen the applicants applying for higher surgical specialties [4] . On the day of the interview, applicants for vascular fellowship at Stanford University are assessed performing a renal artery angioplasty and stent insertion on simulators [35] .
Similar to pilots who must be assessed on regular basis, a regular competence-based assessment of surgeons has been suggested with the potential use of simulators in the credentialing process [49] . However, there is still lack of studies demonstrating the implementation of simulators in surgical skills assessment for credentialing [4] .
Discussion of Results
The assessment of surgical skills in the OR especially for open surgeries has been challenging owing to the variability of patients and to which degree the resident can be allowed to operate alone. It has been shown that more information about the performance of trainees can be gathered when they act as a primary surgeon [49] . Simulation skill laboratories provide the opportunity of breaking down an operation to key steps and therefore better assessment of each step. In our study, the trainees were allowed to act as primary surgeon who includes unguided selection of instruments and sutures and providing direction to the first assistant. In this study, a significant improvement of the skills of trainees after participating in various simulation modules of open surgical techniques was demonstrated. Using OSATS-procedure specific Checklist, participants were shown to be more knowledgeable and technically proficient in hand-sewn bowel anastomosis.
The results of this study are consistent with the results of other investigators who have evaluated the effectiveness of training surgical residents on open surgical simulation models [22, 40, 50] . Of note, the time to complete tasks was not used in this study in the assessment of participants as times have been found in previous studies to be a poor surrogate for ability [51] .
Reliability of an assessment tool is a measurement of the consistency and replicability of an exam when administered to the same subject on two occasions given that are no intervening changes took place. Values close to 1.0 indicate a higher reliability of the exam. Inter-rater reliability represents the level of agreement between examiners for each participant [52] .
In this study, reliability indices and inter-rater reliability were greater than 0.70 for the overall checklist. Comparable to other studies which used OSATS as an assessment tool to evaluate the improvement of their surgical residents, our study showed an acceptable inter-rater reliability [40, 49] .
Unlike to other studies, the construct validity, which has been measured by the correlation of surgical skills to the level of training of surgical residents, was close to be significant in our study (p=0.07). This can be attributed to the fact that participants in our surgical skill labor are residents or board-certified surgeons coming from different educational institutions and have different level in experience and operative exposure, which makes it difficult compared to other studies who evaluated the skills of residents trained in one educational program [49] . The incapability to show significant construct validity in this study is consistent with the findings of Faulkner et al. [48] whether this was a failing of the OSATS or the rater's rankings is not clear.
The result in this study shows a significant variability in the quality of training of residents in different surgical education programs 8 in Germany. This can be concluded from the results of our survey which showed that 66% of the participants reported performing ≤ 10 Bowel Anastomosis since the beginning of their surgical training with majority of the participants being in their 4 th and 5 th years of residency training. Additionally, the scores of all participants in practice-I did not correlate with the reported number of in-training performed bowel anastomosis. Moreover, just 8 participants had the confidence to do a bowel anastomosis before the beginning of the course and their scores in the checklist did not correlate with their training level.
The degree in improvement pre-post curriculum was not predicted by the training level or the number of in-training performed bowel anastomosis reported by the participants. Although statistical significance was reached just in six items in the checklist when measuring the degree of improvement pre-post curriculum, the degree in improvement in the overall checklist was significant.
Noteworthy, three participants in this study were specialists and senior surgeon. Nevertheless, the degree of significance in improvement pre-post curriculum did not change when these 3 participants were excluded from the data analysis which excludes this potential bias in the study.
Finally, participants who completed the curriculum in our skill laboratory felt more confident and knowledgeable about the procedures and technical skills required. All participants agreed with the recommendation to integrate simulation laboratories in the surgical education.
Key Points and Conclusion
Surgical simulators are increasingly becoming invaluable instruments for training and technical skills assessment instead of just existing at surgical equipment exhibits to attract attention [44] . They allow residents to progress on their own pace in a lowstress, controlled and safe environment and give at the same time the opportunity for immediate feedback. Simulation laboratories are the places where residents can repeat key steps of procedures and therefore avoid potential harm to patients [42] .
As reported in the bulletin of the accreditation council for graduate medical education "Simulation enhances both safety and predictability; and it will be part of the new system of graduate medical education. Every patient deserves a competent physician every time. Every resident deserves competent teachers and an excellent learning environment; Simulation serves both of these core principles" [53] .
Reviewing the literature to date, little information beside the sporadic use of simulation techniques in private institutes, is available about the role of surgical skill simulators in the surgical education in Germany. Training in Germany is still halstedian, done mostly per mentoring. Furthermore, assessment of residents is predominantly subjective based mainly on log books and yearly reports and few changes, mainly due to financial constraints, have been done coping with the evolving challenges in the residency training. Our surgical community is required to recognize those challenges and start investigating if our current training model is producing technically excellent surgeons.
In conclusion, this study demonstrates a successful implementation of a surgical skill labor with a predefined curriculum and hold on yearly basis since 2005. The results are consistent with other published studies, demonstrating the effectiveness of simulation skill labors. With growing pressure on our operating rooms, we believe that simulation in training is an excellent alternative model to fill the deficiencies in our current training model and is an effective way to examine the technical skill abilities of our residents.
Limitations of the Study
Our Study is limited with the small sample number of participants, with assessment of just a single task from the various tasks predefined in our curriculum and with the fact that surgical residents participated in our skill laboratory are coming from different training programs with variability of the skills they have already acquired during their training. Nonetheless, I believe that we have clearly demonstrated the value of a simulation-based curriculum to teach visceral anastomosis techniques.
